Baclofen: effects on evoked field potentials and amino acid neurotransmitter release in the rat olfactory cortex slice.
A study has been made of the in vitro effects of (+/-)- and (-)-baclofen on the evoked field potentials and release of endogenous amino acid neurotransmitter candidates (aspartate, glutamate, GABA and possibly taurine) which accompany electrical stimulation of the excitatory input to the olfactory cortex slice, the lateral olfactory tract. Baclofen appears to reduce the excitatory input to the GABA-utilizing inhibitory interneurones; this action was manifest as a drug-induced abolition of the field potential known as the P-wave (IC50 for (-)-baclofen, 1.7 +/- 0.4 microM) together with a simultaneous reduction in the synaptically evoked release of aspartase and glutamate from the cut surface of slices. Both these actions of baclofen exhibited concentration dependence and stereospecificity and were not antagonized by picrotoxin (25 microM) thereby suggesting that they are directly related. The consequence of this action of baclofen was the abolition of GABA-mediated presynaptic and postsynaptic inhibition together with their respective field potential correlates, the late N- and I-waves. (+/-)-Baclofen (5 and 25 microM) also inhibited the potassium-evoked release of aspartate and glutamate from small cubes of tissue but, except at a high concentration (1 mM), had no effect on GABA release. Baclofen (up to 1 mM) did not affect transmission either at the lateral olfactory tract-superficial pyramidal cell synapse, a site where aspartate is the likely neurotransmitter, or at the superficial pyramidal cell collateral-deep pyramidal cell excitatory synapse. It is proposed that: (i) the actions of baclofen on the olfactory cortex are the result of inhibition of aspartate and glutamate release, probably from deep pyramidal cell collaterals; and (ii) not all neurones utilizing excitatory amino acids as their neurotransmitters are subject to the inhibitory action of baclofen.